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方法：体外细胞培养法培养人骨肉瘤 MG63 细胞株，分别用特异性 Kv1.3 钾
离子通道阻滞剂 rMargatoxin 和海葵毒素(SHK)阻滞骨肉瘤 MG63 细胞的 Kv1.3
钾离子通道，采用 MTT 法检测不同浓度 rMargatoxin 和 SHK 对细胞增殖的影响；
流式细胞术(FCM)检测其对细胞凋亡和细胞周期的影响；划痕实验检测其对 MG63
细胞迁移能力的影响；Transwell 侵袭小室法检测其对 MG63 细胞迁移和侵袭能
力的影响；通过 RT-PCR 和 Westernblot 印迹法检测其对 MG63 细胞中相关的基因
表达和蛋白合成的影响。 
结果：阻滞 Kv1.3 钾离子通道能有效抑制人骨肉瘤 MG63 细胞的增殖，诱导
MG63 细胞发生凋亡，使细胞周期阻滞于 G0/G1 期，且呈剂量依赖效应。不同浓
度 rMargatoxin 和 SHK 处理 MG63 细胞后，可明显降低 MG63 细胞的迁移和侵袭能
力。rMargatoxin 和 SHK 阻滞 Kv1.3 钾离子通道能有效下调 MG63 细胞中 Kv1.3
钾离子基因的表达水平。 






















Objective: Many evidences have shown that voltage-gated potassium channels 
Kv1.3 plays an important role in the growth and development of tumor. However, the 
participation of Kv1.3 in human osterosarcoma has not been well documented. In our 
study, we explored the effects of Kv1.3 blockers on the proliferation,apoptosis,cell 
cycle, migration and invasion in human osterosarcoma MG63 cells.We also explored 
the effects of Kv1.3 blockers on the expression of Kv1.3 in human osterosarcoma 
MG63 cells.  
Methods: Specific Kv1.3 blockers rMargatoxin（MgTX） and SHK were used to 
examine the functional role of Kv1.3 in the proliferation,apoptosis and cell cycle 
regulation by means of MTT and flow cytometry. Cell scratch test and Transwell were 
used to examine the effects of Specific Kv1.3 blockers on the migration and invasion 
in MG63 cells. The effect of specific Kv1.3 blockers on the expression of Kv1.3 
channel was examined by means of RT-PCR and Western blotting. 
Results: Different concentrations of Specific Kv1.3 blockers rMargatoxin
（MgTX） and SHK inhibited the proliferation, migration ,invasion and induced 
apoptosis and arrested the cell cycle in G0/G1 phase of MG63 cell in a 
concentration-dependent manner. In addition,rMargatoxin and SHK can inhibit the 
DNA replication and protein expression levels of Kv1.3 in MG63 cells effectively. 
Conclusion:The down-regulation of Kv1.3 correlated with anticancer and 
anti-invasive effects on MG63 cells.This study revealed Kv1.3 might be considered as 
new therapeutic target in the treatment of human osterosarcoma. 
 
Keywords: Kv1.3 blockers;MG63 cell,osterosarcoma; proliferation,apoptosis, cell 




















缩略词          英文全称                           中文全称 
A               absorbance                          吸光值 
cDNA           Complementary                      互补 DNA 
deoxyribonucleic acid 
DMSO          Dimethylsulfoxide                     二甲基亚砜 
ECM            Extracellular Matrix                   细胞外基质 
EDTA           Ethylenediaminetetraacetic Acid         乙二胺四乙酸 
FBS             Fetal Bovine Serum                   胎牛血清 
FCM            Flow Cytometry                      流式细胞术 
FITC            Fluorescein Isothiocyanate             异硫氰酸荧光素 
Kv              Voltage-gated potassium channel        电压门控钾离子通道 
MTT            3-(4,5-Dimethylthiazol-2-yl)            噻唑蓝 
-2,5 -diphenyltetrazolium bromide 
MR             Migration Rate                       迁移率 
PBS             Phosphate-buffered saline              磷酸盐缓冲液 
PCR             Polymerase chain reaction             聚合酶链式反应 
RT-PCR         Reverse transcription polymerase       逆转录聚合酶链反
reaction                            应 
SHK            Stichodactyla helianthustoxin           海葵毒素 
SDS-PAGE      SDS-polyacrylamidegel                SDS-聚丙烯酰胺凝 
Electrophoresis                      胶电泳                           
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MG63 细胞上表达多种电压门控钾离子通道，在 MG63 细胞维持细胞膜电位、细
胞增殖、凋亡和侵袭等过程中发挥着重要的作用，而电压门控钾离子通道又可分
























本实验旨在研究电压门控钾离子通道 Kv1.3 在人骨肉瘤 MG63 细胞中的活
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